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The objective of this project was to characterize the functional mobility of

patients with knee osteoarthritis using a quantitative TUG measurement system (Laser-TUG) that
synchronizes a pressure sensor with a Laser Range Sensor. The Laser-TUG system has revealed new
features of functional mobility limitation associated with knee osteoarthritis, such as the delayed
walking initiation depending on knee pain severity and delayed turning movement. Laser-TUG is a
noninvasive and simple evaluation system that is expected to contribute to a wide range of fields,
?gchas assisting diagnosis and determining the effectiveness of rehabilitation in the medical

ield.
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1 Primary outcome measures calculated by Laser-TUG

Definition
Outcome measure -
Tllustration Description
Time to perform TUG Time required to seat off the chair, straight walking
(second) (forward phase), turning, straight walking (return
phase), and sit down.
Seat off Forward Retun Sit down
TUG performance speed Trajectory lengths in TUG Tlme to perform TUG Trajectory lengths of the center of gravity during

(meter/second)

TUG divided by time to perform TUG

Sit-to-walk time

Time required to initial step after seat off the chair
(second) g }
Seat off Initial step
Gait speed Trajectory lengths Time to perform forward phase y:0ct0ry Iengths of the center of gravity during
. in forward ph: - :
in forward phase 1 orwarc phase forward phase divided by time to perform TUG
(meter/second) S
45
Gait speed Trajectory lengths Time to perform tuming phase  Trajectory lengths of the center of gravity during
in turning phase in tuming phase turning phase divided by time to perform TUG
(meter/second) S
Gait speed Trajectory lengths Time to perfoxm return phase Trajectory lengths of the center of gravity during
in return phase return phase divided by time to perform TUG
(meter/second)

in return phase / ﬁ

/" : Division



165 2 TUG Time

to perform TUG 580 = 1.21 TUG overall TUG task speed
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2 Laser-TUG-calculated outcome measures
OA Laser-TUG
Japanese Knee Osteoarthritis Measure: JKOM
Time to perform TUG 0.047 95% 0.002—0.091 TUG
STW time
Laser-TUG
3

. Weaker hip abductor muscle o Turning speed

— ES (95% CI): 0.095 (0.001, 0.188) per Nm/kg
— Explain an additional 2.1% variance

Hip abductor muscle

Laser-TUG OA
STW time OA
OA
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